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Abstract 
The horse conch, Pleuroploca trapezium is a marine gastropod that is landed in huge amount as by-catch along Gulf of 
Mannar, southeast coast of India. To make use of this underutilized gastropod meat, ready- to- serve instant soup powder 
was prepared using this meat with an objective to popularize the meat among local people. This study was intended to find 
out the best packing material for the long time storage of this soup powder. Instant soup powder was first prepared using 
non-deodourized meat and packed in LDPE pouches. Since the shell life was poor, another batch of soup powder was 
prepared using deodourized meat and packed in pouches made of HMHD, PP, 12μ PET laminated with 50μ LDPE, 12μ 
PET laminated with BOPP, 12μ PET laminated with metallised BOPP. During storage, studies such as relative humidity 
moisture relationship, wettability were also carried out in addition to shelf life studies. The soup powder stored in 
laminated pouches had a shelf life of 6 months at room temperature. 
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1. Introduction 
Coastal environment has consistent wide supplies of chemicals and nutrients, the diverse array of food and 
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pharmacology industry which have been helpful to mankind [1] and [2]. Marine organisms comprise 
approximately a half of the total biodiversity, thus offering a vast source to discover useful therapeutics [3]. 
The Horse conch, Pleuroploca trapezium, is a large carnivorous gastropod, which is available in all seasons 
along the southeast coast of India. Their beautiful shell and operculum are being used for ornamental and 
medicinal purpose. A small section of the fisher folk consumes the flesh of this gastropod but the majorities 
are not aware of the real value and delicacy [4] and [5]. The instant soup powders are ready to serve 
convenient food product that are widely consumed in different parts of the world.  Soup powders prepared 
using different raw materials like vegetables, meat, egg, chicken etc., are very much popular worldwide.   
Apart from that, standard recipes for the fish, prawns and oysters have been formulated [6] and the fish 
soup powders have become an accepted food item and are of commercial success.  The gastropods are mainly 
fished for their beautiful shells and their meat is still underutilized. Because of the tough nature of meat, it 
was felt that a modified and ready compounded food material that could easily be prepared appeared to be one 
of the best methods of utilizing the gastropod meat.  A method of utilizing gastropod Chicoreus ramosus meat 
for instant soup powder was formulated for the first time and its shelf life was assessed. In the present study, 
an instant soup powder was prepared out of P. trapezium meat powder and their storage life was assessed 
using different types of packing materials.  
2. Materials and Methods 
 
2.1. Deodorization of Meat 
Another set of meat was deodourized using the method of Sen and Rao (1966) [7] as follows.  The meat 
was mixed with equal volume of pH 5.5 adjusted water by the addition of orthophosphoric acid and boiled for 
5 minutes.  The meat was then drained and boiled repeatedly in pH adjusted water for 3 more times.  Then it 
was drained and dried at 50 - 600C in a mechanical drier for 2 days and then pulverized and sieved.  The 
deodourized meat powder was used for the preparation of the second batch of soup powder.  
2.2. Method of Preparation 
The onions and garlic were cut into small pieces and fried in vegetable ghee (dalda) to golden brown. This 
process imparts the characteristic onion flavour to the finished product.  They were blended in a warring 
blender and then mixed with the meat powder.  This mixture was then dried in hot air oven at 55oC for half an 
hour to one hour, and again powdered in a warring blender and fine powder was collected by sieving.  With 
this meat powder all the other ingredients such as spices, salt, milk powder, flour and preservatives were 
added and mixed well. 
2.3. Packaging of Soup Powder for Storage 
The first batch of soup powder, prepared using nondeodourized meat was packed in LDPE pouches. Since 
the shell life was poor another batch of soup powder was prepared using deodourized meat and packed in 
pouches made of HMHD, PP, 12μ PET laminated with 50μ LDPE, 12μ PET laminated with BOPP, 12μ PET 
laminated with metallised BOPP. For sampling purpose, more number of packs were made in each type of 
pouch and filled with 10 g of soup powder and heat sealed using hand pouch-sealing machine, and stored at 
room temperature.  Samples were drawn monthly and their shelf life was assessed through out the storage 
period.   
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2.4. Shelf Life Studies 
The shelf life studies of moisture content, pH, FFA, TMA-N, TVB-N, and Total Plate Count were carried 
out following the methods given in AOAC (1990) [8]. 
3. Results 
In the first attempt, soup powder was prepared using non-deodorized edible meat powder and packed in 
LDPE pouch.  The shelf life analysis during storage showed that the soup powder was acceptable only for two 
months. Since the soup powder prepared with non-deodourized meat flour had a shelf life of two months, 
another set of soup powder was prepared using deodourized Pleuroploca meat powder and was packed in 5 
different packages namely PP, HMHD, PET-LDPE, PET-BOPP and PET-m.BOPP, to improve the shelf life 
of the soup powder. 
The pH was found to decrease from an initial value of 6.9 to 6.03 in soup powders stored in PET-LDPE, 
PET m.BOPP and PP 125gand to 6.01 in PET-BOPP and to 6.04 in HMHD 125g pouches. 
The changes in FFA of deodourized soup powder has been noticed.  The FFA (% oleic acid) increased 
from an initial value of 0.012 to 0.066, 0.072, 0.068, 0.096 and 0.075 in the soup powder stored in PET-LDPE, 
PET-BOPP, PET-m.BOPP, HMHD and PP respectively. 
The TMA-N content (mg/100g) of the soup powders stored in PET-LDPE, PET-BOPP and PET-M.BOPP 
pouches increased from an initial value of 2.23 to a maximum of 12.74 after 6 months of storage in PET- 
LDPE, whereas in HMHD and PP pouches, the values exceeded the acceptable levels after 4 months of 
storage (Table 1). 
The TVB-N content (mg/100g) of soup powder (Table 2) was found to increase from an initial value of 
3.15 to 35.54, 30.52 and 28.32 after 6 months of storage in PET-LDPE, PET-BOPP and PET.m.BOPP 
respectively.  In the HMHD and PP pouches, the value reached unacceptable level after 4 months of storage. 
The Total Plate Count (CFU / g) of the soup powder showed considerable variations during storage, but 
after 6 months of storage the counts were found to decrease from an initial value of 30x104 to 42x103, 50x103, 
150x102, 58x103 and 84x103 in the soup powders stored in PET-LDPE, PET-BOPP, PET-m.BOPP, HMHD 
and PP respectively  (Table 3). 
The shelf life of soup powder prepared using deodourized Pleuroploca meat flour was found to be good for 
6 months in the laminated pouches, thus the laminated pouches are more suitable for storing the soup powder. 
 
Table 1. Changes in TMA-N (mg/100g) in Pleuroploca meat Soup Powder stored in different pouches 
 
Parameter Storage (Months) PET -LDPE PET -BOPP PET -m.BOPP HMHD 125g PP 125g 
 
TMA 
Initial 
1 
2 
3 
4 
5 
6 
2.23 
3.72 
5.18 
5.6 
6.28 
9.12 
12.74 
2.23 
2.65 
3.22 
3.65 
4.2 
6.37 
9.41 
2.23 
2.33 
2.52 
2.98 
3.57 
5.73 
8.27 
2.23 
7.45 
14.84 
17.41 
20.45 
ND 
ND 
2.23 
4.74 
7.84 
11.26 
15.21 
ND 
ND 
ND – Not Determined 
Table 2. Changes in TVB-N (mg / 100g)  in Pleuroploca meat Soup Powder stored in  different pouches 
 
Parameter Storage (Months) PET- LDPE PET- BOPP PET -m.BOPP HMHD 125g PP 125g 
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TVB-N 
Initial 
1 
2 
3 
4 
5 
6 
3.15 
7.18 
12.72 
17.12 
22.04 
28.14 
35.54 
3.15 
4.5 
6.44 
11.12 
16.94 
23.14 
30.52 
3.15 
6.07 
9.24 
11.74 
13.86 
20.75 
28.32 
3.15 
10.76 
17.35 
25.63 
39.68 
ND 
ND 
3.15 
8.84 
14.56 
22.72 
34.98 
ND 
ND 
ND – Not Determined 
 
Table 3. Changes in Total Plate Count (CFU/g) of stored soup powder   
Parameter Storage (Months) PET LDPE PET BOPP PET m.BOPP HMHD 125g PP 125g  
TPC 
 
Initial 
1 
2 
3 
4 
5 
6 
30x104 
51x104 
72x104 
66x104 
60x104 
38x104 
42x103 
30x104 
47x104 
58x104 
55x104 
52x104 
48x104 
50x103 
30x104 
40x104 
48x104 
45x104 
80x103 
65x103 
150x102 
30x104 
42x104 
49x104 
38x104 
35x104 
30x104 
58x103 
30x104 
52x104 
75x104 
68x104 
60x104 
52x104 
84x103 
4. Discussion 
The pH of the soup powder was found to decrease slowly during storage in all the samples and this was 
also reported in prawn soup powder by Gopal et al.(1988) [9]. The FFA content in the soup powders was 
found to increase steadily during the storage period, but it was comparatively lesser in the laminated pouches 
than in HMHD and PP pouches, and this may be attributed to the lower oxygen transmission rates of the 
laminated pouches. Gopal et al. (1988) [9] also reported that FFA production in prawn soup powder stored in 
laminated and co-extruded film was slower and also retained the flavour, odour and other desirable 
characteristics of soup powder for a period of 150 days.   
Volatile amines such as Trimethylamine are generated by many spoilage microorganisms from 
trimethylamine oxide (TMAO), which are commonly present in significant quantities in most marine species 
[10]. In the present study, the TMA-N content was found to increase steadily with storage time and the values 
reached unacceptable levels after 4 months in deodourized soup powder stored in HMHD and PP pouches, but 
in laminated pouches the soup powders were within the acceptability limit even after 6 months of storage. 
TVB-N refers to any volatile nitrogen containing compounds produced post mortem (such as TMA, DMA 
and ammonia . It has been reported that a significant increase of TVB-N in fish and shellfish coincides with 
bacterial spoilage.  Total Volatile base nitrogen has been used to evaluate the quality of various seafoods [11]. 
The TVB-N content of the soup powder was found to increase steadily during storage and the values 
exceeded the acceptability limit of 30 mg/100g after 3 months in those stored in HMHD pouches, 4 months in 
PP pouches and after 6 months in PET-LDPE and PET-BOPP pouches.  But in the soup powders stored in 
PET.m.BOPP pouch the values were within the acceptability level even after 6 months of storage and this 
may be of the low water vapour transmission rate of the pouch.  
The human pathogenic bacteria such as Vibrio sp., Salmonella sp. and E.coli were absent in all the soup 
powder samples.  The Total Plate Counts were found to decrease in the soup powder prepared with 
deodourized meat powder packed in both laminated pouches and PP and HMHD pouches and this may be due 
to the addition of the preservative sodium benzoate as well as the preservative nature of the garlic which is 
incorporated in soup powder. Nair and Menon (1985) [12] reported that the Total Plate Count decreased 
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(7.5x103 to 4.5x103 for Cutlet mix and 9.7x103 to 5.6x103 for Spice mix) during storage for 12 months in 
sealed polythene pouches at room temperature. 
In the present study, the soup powder packed in HMHD and PP became organoleptically unacceptable 
after 4 and 5 months of storage respectively whereas the soup powders packed in the three laminated pouches 
were acceptable even after 6 months of storage at ambient temperature and this may be due to the physical 
properties of the laminated pouches which act as good barriers against oxygen and moisture ingress from the 
atmosphere into the product.   
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